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(54) Method of fabricating a preform and optical fiber 



(57) Methods of fabricating an optical fiber prefomn 
and a method of fabricating an optical fiber of the inven- 
tion realize the fabrication of an optical fiber having de- 
sirable transmission characteristics in the entire wave- 
length rage of about 1 .3 tol .6 \in\. The fabrication meth- 
od comprisses a porous core rod producing step of de- 
positing a first cladding (3) having an outer diameter D 
so as to surround a core (2) having an outer diameter d 
to produce a porous core rod (1) of D/d ^ 4.0 by VAD. 
Then, the porous core rod (1) is dehydrated to reduce 



the OH group concentration to 0.8 ppb or less by weight 
ratio. The porous core rod (1 ) is formed to be transparent 
for a vitrified core rod (4) and is heated and stretched. 
Thereafter, a second cladding is obtained by depositing 
a second porous cladding (5) around the vitrified core 
rod (4) by VAD to be dehydrated, transparent and vitri- 
fied. The optical fiber preform thus fabricated is drawn 
to fomn into an optical fiber and is then allowed to stand 
in a deuterium gas atmosphere for a predetemnined pe- 
riod. 



.Fig. 1 
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D s ription 

Field of the Invention 

[0001] The present invention relates to a method of 
fabricating an optical fiber pref onn and a nnethod of fab- 
ricating an optical fiber for use In fabricating an optical 
fiber for conducting the single mode transmission with 
low transmission losses in the wavelength range of 
about 1 .3 to 1 .6 p.m. 

Background of the Invention 

[0002] Recently, with a rapidly growing amount of 
communication infomiation, the era of the wavelength 
division multiplexing (WDM) transmission Is coming. 
The WDM transmission is a system for transmitting a 
plurality of light signals, in which the wavelength for the 
optical communication is divided into a plurality of wave- 
lengths, not one wavelength. The WDM Is an optical 
transmission system suitable for high capacity and high 
bit-rate communication. 

[0003] The transmission networks of the optical com- 
munication are formed by using single mode optical fib- 
ers having a zero dispersion wavelength in a 1 .31 ^m 
waveband, laying all over the world, as the subscriber 
networks are centered. 

[0004] However, orthodox single mode optical fibers 
have great transmission losses in a waveband of 1 .36 
to 1 .43 p.m due to the light absorption by hydroxyl groups 
(OH groups). In addition, the light absorption peak 
wavelength of the hydroxy! group exists in 1 .24 ^m and 
1 .38 \tm. On this account, the wavelength forthe above- 
mentioned WDM transmission conducted by using the 
single mode optical fiber has been limited to the wave- 
bands of 1 .31 and 1 .55 jim. 

[0005] Then , an optical fiber that reduces the absorp- 
tion peak In the waveband of 1 .36 to 1 .43 \irr\ to solve 
the problem of the single mode optical fiber has been 
proposed. Furthermore, the WDM transmission system 
that uses the proposed optical fiber and utilizes the en- 
tire wavelengths of about 1 .3 to 1 .6 jim has been pro- 
posed. 

[0006] For example, Japanese Patent Application 
(Application No. 171575/1999) describes a method of 
fabricating an optical fiber preform to obtain an optical 
fiber where the absorption peak in the waveband of 1 .36 
to 1 .43 fim is reduced. The points of the method of fab- 
ricating the optical fiber preform are as follows. 

(1 ) First, a porous core rod is produced by vapor- 
phase axial deposition (VAD). Additionally, the po- 
rous core rod is produced by covering a core with a 
thin first cladding by VAD. 

(2) Then, after the porous core rod is dehydrated 
and sintered, it is heated and stretched. 

(3) Subsequently, OH groups on the surface of the 
porous core rod are removed by etching treatment. 



(4) The porous core rod in which the OH group con- 
centration has been thus reduced is inserted into a 
glass tube for a cladding cover with a reduced OH 
group concentration. The cover glass tube Is 
5 crushed by heating to fabricate an optical fiber pre- 
fonn with a cladding having a sufficient thickness. 

Summary of the Invention 

10 [0007] The Invention is to provide a method of fabri- 
cating an optical fiber preform and a method of fabricat- 
ing an opttoal fiber using the same method. 
[0008] The method of fabricating an optical fiber pre- 
form of the invention comprises: 

a porous core rod producing step for depositing a 
first cladding having an outer diameter D so as to 
surround a core having an outer diameter d to pro- 
duce a porous core rod of D/d > 4.0, using vapor- 
phase axial deposition; 

a core rod dehydrating step for dehydrating the po- 
rous core rod to reduce an OH group concentration 
in the porous core rod to 0.8 ppb or less by weight 
ratio after the porous core rod producing step; 
a core rod vitrifying step for forming the porous core 
rod to be transparent and vitrified to fomri a vitrified 
core rod after the core rod dehydrating step; 
a core rod stretching step for heating and stretching 
the vitrified core rod after the core rod vitrifying step; 
a second cladding fonning step for depositing a sec- 
ond porous cladding around the vitrified core rod by 
vapor-phase axial deposition after the core rod 
stretching step; 

a second cladding dehydrating step for dehydrating 
the second porous cladding so as to reduce an OH 
group concentration to 50 ppm or less by weight ra- 
tio after the second cladding fonning step; and 
a second cladding vitrifying step for fonning the sec- 
ond porous cladding to be transparent and vitrified 
after the second cladding dehydrating step. 

Brief Description of the Drawings 

[0009] Exemplary embodiments of the invention will 
now be described in conjunction with drawings, in which: 

Fig. 1 depicts an illustration showing a porous core 
rod producing step in one embodiment of the meth- 
od of fabricating the optical fiber prefonn in the in- 
vention; 

Fig. 2 depicts an illustration showing a stretching 
step in the above one embodiment; 
Fig. 3 depicts an illustration showing a second po- 
rous cladding forming step in the above one embod- 
iment; 

Fig. 4 depicts a diagram illustrating the transmission 
loss spectra of the optical fiber obtained from the 
optical fiber prefonm fabricated in the above one 
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mbodiment; and 

Fig. 5 depicts a diagram illustrating th transmission 
loss spectra of the optical fiber obtained from the 
optical fiber preform fabricated in the above one 
embodiment, after th optical fiber Is allowed to 
stand in a hydrogen atmosph r . 

Detailed Description 

[001 0] The proposed example of the method of fabri- 
cating the optical fiber prefomn described above re- 
moves the OH groups on the surface of the above-men- 
tioned porous core rod by etching the surface of the po- 
rous core rod. Therefore, the OH groups-removing proc- 
ess needs costs of equipment for a plasma etching ap- 
paratus, and processing costs are also increased in ac- 
cordance with an increase in man-hours. 
[0011] Additionally, in the optical fiber preform fabri- 
cated by applying the method of fabricating the optical 
fiber prefomn described above, a cladding having a suf- 
ficient thickness is fonned by inserting the core rod into 
the cladding cover glass tube. Therefore, the OH group 
concentration of the cladding cover glass tube needs to 
be reduced, as the thickness of the first cladding is thin- 
ner. However, a cladding cover glass tube having a low 
OH group concentration is not fabricated easily. 
[0012] Furthermore, in the optical fiber fabricated 
from the optical fiber preform obtained by applying the 
method of fabricating the optical fiber prefonn, a prob- 
lem has arisen that transmission losses in the waveband 
of 1 .36 to 1 .43 )im are increased when the optical fiber 
is used under a high-energy radiation environment or 
H2 ion atmosphere. It is considered that the transmis- 
sion loss increase is caused by the defects of peroxide 
radicals that have been generated In the optical fiber 
preform fabrication. 

[0013] One aspect of the methods of fabricating the 
optical fiber prefomn and the method of fabricating the 
optical fiber in the invention is the fabrication methods 
of the optical fiber preform and method of f abrteating the 
optical fiber capable of obtaining the following optical 
fiber. The optical fiber obtained by applying the invention 
Is an optical fiber that has a small absorption peak in the 
waveband of 1 .36 to 1.43 ^m and is suitable for con- 
ducting the WDM transmission utilizing the entire wave- 
lengths of 1 .25 to 1 .60 Additionally, the application 
of the method of fabricating the optical fiber preform of 
the invention allows the fabrication of a large-sized op- 
tical fiber preform capable of obtaining the above-men- 
tioned optical fiber with excellent productivity and at low 
costs. 

[001 4] Furthemiore, the optical fiber fabricated by ap- 
plying the method of fabricating the optical fiber of the 
Invention can prevent the transmission loss increase In 
the waveband of 1 .36 to 1 .43 pm, even though it Is used 
under the high-energy radiation environment and the H2 
atmosphere, 

[0015] Hereafter, one embodiments of the Invention 



will be described In detail with refer nee to the drawings. 
The process of fabricating an optical f Isber preform of 
the embodiment is as follows. That is, the method in fab- 
ricating the embodiment fabricates the optical fiber pre- 
5 form by conducting the following st ps 1 ) to 7) sequen- 
tially. 

[0016] The steps 1 ) to 7)are: 1 ) porous core rod pro- 
ducing step by VAD; 2) core rod dehydrating step; 3) 
core rod vitrifying step; 4) core rod stretching step; 5) 
»o second porous cladding fomiing step by VAD; 6) second 
cladding dehydrating step; and 7) second cladding vit- 
rifying step. 

[0017] Hereafter, a specific example of each of the 
steps will be described. 

IS 

1) Porous core rod producing step by VAD 

[0018] This step is a step of depositing a first cladding 
3 having an outer diameter D so as to surround a core 

20 2 having an outer diameter d to produce a porous core 
rod 1 to be D/d ^ 4.0 by VAD. The production of the po- 
rous core rod 1 is conducted Inside a reaction vessel 11 
as shown in Fig. 1 . Inside the reaction vessel 11 , a seed 
rod (not shown) that can be rotated, as indicated by an 

2S arrow A shown In Fig. 1 and drawn, is Inserted. Fine 
glass particles for forming the porous core rod 1 are de- 
posited and grown on the surface of the seed rod to pro- 
duce the porous core rod 1 . 

[0019] The fine glass particles are fomied by gases 
30 blown out of a core bumer 1 2 and a first cladding bumer 
13. The core bumer 12 is charged with fuel gases (ox- 
ygen and hydrogen, for example) and source gases 
(SICI4 and GeCl4, for example) and the fuel gases gen- 
erate oxyhydrogen flame. The oxyhydrogen flame caus- 
es es flame hydrolysis reaction In the source gases gushed 
out of the core bumer 12 to fonm the fine glass particles 
for the core 2. 

[0020] Additionally, the first cladding bumer 13 is 
charged with fuel gases (oxygen and hydrogen, for ex- 

40 ample) and a source gas (SiCl4, for example) and the 
fuel gases generate oxyhydrogen flame. The oxyhydro- 
gen flame causes flame hydrolysis reaction in the 
source gas gushed out of the first cladding burner 1 3 to 
fonn the fine glass particles for the first cladding 3. 

45 [0021] Furthemriore, as described above, the core 2 
is doped with Ge, thereby making a refractive index of 
the core 2 higher than that of the first cladding 3. 
[0022] Moreover, in one embodiment, the outer diam- 
eter d of the core 2 was set to 30 mm, the outer diameter 

so D of the first cladding 3 was set to about 1 50 mm, and 
D/d was set to about 5 In the step described above. 

2) Core rod dehydrating step 

55 [0023] This step is a step of dehydrating the porous 
core rod 1 to reduce the OH group concentration in the 
porous core rod 1 to 0.8 ppb or less by weight ratio. In 
addition, the inventor confimns that the light absorption 
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in the waveband of 1 .36 to 1 .43 urn can be reduced 
nearly equal to the light absorption in the waveband of 
1 .31 |im when the OH group concentration in the porous 
core rod 1 is made 0.8 ppb or less by weight ratio. 
[0024] The step of dehydrating the porous core rod 1 
is conducted such that the porous core rod 1 is allowed 
to stand in a dehydrating of He mixed with chlorine or 
fluorine at a temperature of about 1 200*^0. Furthermore, 
the dehydration may be conducted such that it is allowed 
to stand in an atmosphere with oxygen added. The de- 
hydrating step reduces OH groups and impurities inside 
the porous core rod 1 and allows the OH group concen- 
tration to be 0.8 ppb or less by weight ratio. 
[0025] Moreover the step of dehydrating the porous 
core rod 1 is conducted by a simple method in which the 
porous core rod 1 is only allowed to stand at high tem- 
perature. That is, It does not need costs of equipment 
for a plasma etching apparatus for etching the surface 
of the porous core rod to remove the OH groups, as the 
above-mentioned proposed example, and processing 
costs are inexpensive as well. 

3) Core rod vitrifying step 

[0026] This step is a step of fomning the porous core 
rod 1 to be transparent and vitrified. The porous core 
rod 1 isfomied to be transparent and vitrified by sinter- 
ing the dehydrated porous core rod 1 in an He atmos- 
phere at temperature of 1400 to 1500°C. The is con- 
ducted in an atmosphere mixed with chlorine or fluorine 
as necessary. The porous core rod 1 is converted to a 
transparent vitrified core rod having an outer diameter 
of about 80 mm by thesintering. Additionally, the OH 
group concentration of the vitrified core rod is main- 
tained at 0.8 ppb or less by weight ratio. 

4) Gore rod-stretching step 

[0027] This step is a step of heating and stretching the 
vitrified core rod. As shown in Fig. 2, the vitrified core 
rod 4 is stretched by using an electric furnace 14. The 
electric furnace 1 4 is filled with an inert atmosphere and 
temperatures thereof are set to about 1800 to 2000'*C. 
In this state, both ends of the vitrified core rod 4 are 
gripped by chucks 1 5a and 1 5b. As the electric furnace 
1 4 is elevated, the lower end chuck 15 Is descended to 
increase the distance between the chucks 1 5a and 15b. 
Thereby, the vitrified core rod 4 Is stretched and reduced 
in diameter. 

[0028] By this stretching step the outer diameter of the 
vitrified core rod 4 is reduced from about 80 mm to 36 
mm with the length of 2000 mm. 
[0029] In Fig. 2, 1 4a denotes a heater and 1 6 denotes 
an outer diameter measuring device for measuring the 
outer diameter of the stretched core rod 4. 
[0030] This step is conducted by using the electric fur- 
nace 14, for example. Since OH groups are not gener- 
ated unlike the case of stretching by flame, the OH group 



concentration of the vitrified core rod 4 is not increased. 
5) Second porous cladding forming step by VAD 

5 [0031] This step is a step of depositing a second po- 
rous cladding around the stretched, vitrified core rod 4 
by VAD. As shown in Fig. 3, the stretched, vitrified core 
rod 4 is rotatably held vertically. Then, a second burner 
17 blows fine glass particles to fonn a second porous 

10 cladding 5 having an outer diameter of 250 mm. 

[0032] The second cladding burner 1 7 is charged with 
fuel gases (oxygen and hydrogen, for example) and a 
source gas (SiCl^, for example) and the fuel gases gen- 
erate oxy hydrogen flame. The oxyhydrogen flame caus- 

15 es flame hydrolysis reaction in the source gas gushed 
out of the second cladding burner 1 7 to fomn fine glass 
particles for a second porous cladding 5. 
[0033] The second cladding bumer 1 7 elevates verti- 
cally on a straight line parallel to the vitrified core rod 4 

20 and attaches the fine glass particles unifomnly over the 
entire length of the vitrified core rod 4. 
[0034] A synthetic rate of the second porous cladding 
5 was 20 g/min under the following conditions. The syn- 
thetic conditions for the second porous cladding 5 are 

25 that hydrogen is set 200 slm (standard litter per min- 
utes), oxygen is set 100 slm and SiGl4 Is set 70 g/min 
In one burner 17 and the elevating speed of the burner 
17 is set BOOmm/min. 

[0035] As described above, this step can fomn the 
30 second porous cladding 5 extremely large at high 
speed. 

[0036] In addition, the bumer 17 used may be one 
burner, but a plurality of burners allows synthesis at 
higher speed. Furthermore, the density distribution of 

35 porous bodies in the radius direction in the second po- 
rous cladding 5 can be controlled arisitrarity by changing 
the flow rates of fuels and sources, the elevating speed 
of the burner, and the revolutions of the vitrified core rod 
4. The density distribution of the porous bodies is pref- 

40 erably such a density distribution that is reduced as be- 
coming more distant from the vitrified core rod 4. With 
such density distribution, the following second cladding 
dehydrating step can be conducted efficiently. 

45 6) Second cladding dehydrating step 

[0037] This step is a step of dehydrating the above- 
mentioned second porous cladding 5 to reduce the OH 
group concentration in the second porous cladding 5 to 

50 not more than 50 ppm by weight ratio. The dehydrating 
step is conducted such that the second porous cladding 
5 is heated and allowed to stand in an atmosphere of 
He mixed with chlorine at a temperature of about 
1200*0, for example. The dehydrating step removes 

55 OH groups and impurities inside the second porous 
cladding 5 and reduces the OH group concentration to 
50 ppm or less. 

[0038] Additionally, in the previous step of fomning the 
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second porous cladding 5. when the density distribution 
of the porous bodies is obtain d so as to efficiently con- 
duct the dehydration, the OH group concentration can 
be reduced efficientiy. That is, wh n the density distri- 
bution is so made that the density of the porous bodies 
in the second porous cladding 5 is reduced as becoming 
more distant from the vitrified core rod 4, the dehydration 
can be conducted efficiently. The inventor confirms this 
phenomenon by experiments. 

7) Second cladding vitrifying step 

[0039] This step Is a step of sintering the dehydrated 
second porous cladding 5 in an atmosphere of He mixed 
with chlorine or fluorine at temperatures of 1400 to 
ISOO^'C to form the second cladding to be transparent 
and vitrified. After the step is complete, a transparent 
optical fiber preform having an outer diameter of about 
100 mm isfomned. 

[0040] Additionally, the weight of the second cladding 
becomes about 12 times that of the vitrified core rod 4. 
To make the OH groups of the cladding to be neariy 
equal to that of the core, the density of the cladding may 
be reduced. However, when the density of the second 
porous cladding 5 is made to be nearly the same as that 
of the porous core rod 1 , the outer diameter of the sec- 
ond porous cladding 5 becomes extremely large, which 
is not practical for facilities. 

[0041] The density of the second porous cladding 5 
needs to be set greater than that of the porous core rod 

1 . The removal efficiency of the OH groups is declined 
in the dehydrating step. Accondingly, the OH group con- 
centration of the second porous cladding 5 becomes 
higher than that of the vitrified core rod 4. However, 
when the OH group concentration of the second porous 
cladding 5 is made 50 ppm or less, transmission losses 
to be practical problems in the waveband of 1 .36 to 1 .43 
[Lvn were not generated at D/d of 4.0 or more. 
[0042] Furthemiore, the method of fabricating the op- 
tical fiber prefomn of the above one embodiment is that 
the inventor was dedicated to experimentally studying, 
setting and carrying out the method of fabricating a 
targe-sized optical fiber preform suitable for periomiing 
the WDM transmission utilizing the entire wavelengths 
of 1.25 to 1.60 Jim. 

[0043] in other words, the method of fabricating the 
optical fiber prefonm of one embodiment has preferable 
conditions for fabricating the optical fiber prefomi capa- 
ble of fabricating the prefonm for the optical fiber men- 
tioned above with excellent productivity and only by 
VAD. 

[0044] For example, In the step of producing the po- 
rous core rod 1 , D/d, which is the relationship between 
the outer diameter d of the core 2 and the outer diameter 
D of the first cladding 3, is to be an index indicating the 
extent that OH groups diffuse from the second cladding 
to th core. Since the OH groups hardly diffuse to the 
core when D/d is great, greater D/d is desirable in this 



point. On the other hand, when D/d is made great r 
while D is limited forfaclllttesbecaus of quipment con- 
figuration for producing the porous core rod 1 , the core 
diam t r d becomes relatively smaller. On this account, 

5 D/d is desirably smaller. 

[0045] Th njn order to realiz drawing a long optical 
fiber, the inventor experimentally determined the OH 
group concentrations for D/d and the second cladding, 
which allow the core diameter d to be greater as much 

10 as possible and reduce the OH group concentration of 
the core 2 to 0.8 ppb or less by weight ratio. 
[0046] Consequently, it was found that D/d is set 4 or 
more In order to maintain the OH group concentration 
of the core to be 0.8 ppb or less when the OH group 

15 concentration of the second cladding is set 50 ppm by 
weight ratio. In other words, it was found that the core 
diameter d can be made greater up to D/4 and thus D/ 
d > 4.0 was set in the step of producing the porous core 
rod 1 as described above. 

20 [0047] Additionally, the inventor also experimentally 
detemriined, property set and implemented the other 
conditions. 

[0048] Next, one embodiment of the method of fabri- 
cating the optical fiber in the invention will be described. 

S5 For example, an optical fiber can be obtained by heating 
the tip end part of the optical fiber prefomri, which has 
been obtined In the fabrication process of the optical fib- 
er preform described above, at a stemperature of about 
aooo^'C for drawing. The outer diameter of the optical 

30 fiber Is fomned to be 1 25 ^m. Typical resin coating is 
applied to the optical fiber and thereby a practical me- 
chanical strength can be obtained by protecting the op- 
tical fiber surface. 

[0049] Fig . 4 depicts transmission losses of the optical 
35 fiber fabricated as described above. This optical fiber 
did not generate the transmission loss peak in the wave- 
band of 1.36 to 1.43 pjn. 

[0050] Furthennore. in one embodiment of the meth- 
od of fabricating the optical fiber, the above-mentioned 
40 optical fiber is allowed to stand at normal temperatures 
under a atmospheric environment containing about 1 0% 
of Dg (deuterium gas) for one hour. Then, the method of 
fabricating the optical fiber of the embodiment is char- 
acterized in that the transmission loss peak in the wave- 
rs band of 1 .36 to 1 .43 ^mm can be suppressed by apply- 
ing the Dg treatment even though the optical fiber having 
been applied to the D2 treatment is exposed in a hydro- 
gen atmosphere. 

[0051] A characteristic line a shown in Fig. 5 is a result 
50 showing that the Dg treated optical fiber was allowed to 
stand in a nitrogen atmosphere containing hydrogen of 
about 1% at room temperature for four days and then 
transmission loss spectra were measured. As apparent 
from the characteristic line a shown in Fig. 5, the Dg 
55 treated optical fiber did not generate the transmission 
loss peak in the waveband of 1 .36 to 1 .43 On th 
other hand, a charact ristic line b shown in Fig. 5 is a 
result showing that the D2 untreated optical fiber was 
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allowed to stand in a hydrogen atmosphere for four days 
under the same conditions. As indicated by the charac- 
teristic line b shown in Fig. 5, the increase in the trans- 
mission losses were noticed In the waveband of 1 .36 to 
1 .43 urn in the Dg-untreated optical fiber. 
[0052] In addition, the inventor perfomned the 
treatment based on the following new evidences. That 
is. in the optical fiber obtained by applying the method 
of fabricating the optical fiber preform of one embodi- 
ment, the defects of peroxide radicals generated in fab- 
rication, for example, are substituted by OD groups. 
Then, the optical fiber having been D2 treated can pre- 
vent an increase in OH groups of the optical fiber even 
though it is used under the high-energy radiation envi- 
ronment or H2 atmosphere. 

[0053] Furthermore, the light absorption peak of the 
OD groups described above exist at 1 .26 \im and 1 .66 
^im, which is not in the waveband to be used in the op- 
tical communication (1.3 to 1.6 jim. for example). On 
this account, the transmission losses in the waveband 
of 1 .36 to 1 .43 ^im are not increased in the Dg treated 
optical fiber. Moreover, the concentration, temperature, 
pressure, and period of time of in the D2 treatment 
are not limited to the conditions described above. 
[0054] However, in the above-mentioned optical fiber 
usable in a wide wavelength range, the zero dispersion 
wavelength is preferably positioned almost in the middle 
of the wavelength range to be used {about 1 .3 to 1 .6 
Jim), nearly at 1 .4 to 1 .5 jim, for example. Then, the in- 
ventor set the zero dispersion wavelength of the optical 
fiber fabricated by the method of fabricating the optical 
fiber of one embodiment as described above. Conse- 
quently, the optical fiber obtained by the fabrication 
method described above could obtain excellent trans- 
mission characteristics in a wavelength range of 1280 
to 1600 nm. 
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stretching said vitrified core rod after the core 
rod vitrifying step; 

a second cladding fonning step for depositing 
a second porous cladding around the vitrified 
core rod by vapor-phase axial deposition after 
the core rod stretching step; 
a second cladding dehydrating step for dehy- 
drating the second porous cladding so as to re- 
duce an OH group concentration to 50 ppm or 
less by weight ratio after the second cladding 
forming step; and 

a second cladding vitrifying step for fonning 
said second porous cladding to be transparent 
and vitrified after the second cladding dehy- 
drating step. 

2. The method of fabricating the optical fiber preform 
according to claim 1 , wherein the second cladding 
forming step is to deposit porous bodies of said sec- 
ond porous cladding so as to reduce a density of 
the porous bodies of the second porous cladding as 
becoming more distant from the center. \ 

3. A method of fabricating an optical fiber comprising: 

a drawing step for drawing an optical fiber pre- 
form fabricated by the method of fabricating the 
optical fiber prefomn according to claim 1 ; and 
a holding step for holding the drawn optical fiber 
prefonn in a deuterium atmosphere for a pre- 
determined period after the drawing step. 



35 



Claims 

1. A method of fabricating an optical fiber prefomn 
comprising: 

a porous core rod producing step for depositing 
a first cladding having an outer diameter D so 
as to surround a core having an outer diameter 
d to produce a porous core rod of D/d t 4.0, 
using vapor-phase axial deposition; 
a core rod dehydrating step for dehydrating 
said porous core rod to reduce an OH group 
concentration in the porous core rod to 0.8 ppb 
or less by weight ratio after the porous core rod 
producing step; 

a core rod vitrifying step for fomning the porous 
core rod to be transparent and vitrified to forni 
a vitrified core rod after the core rod dehydrat- 
ing step; 

a core rod stretching step for heating and 
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